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Previous work:
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1. Choose the gesture performed by most users (at least half of
the group), which will exclude the users who are doing different
gestures.
2. Choose the right completion time of the users. 
3. Find the proper time lag. Here we assume all the time lags
form a normal distribution, then the user with the lag closest to
the expectation value should be the reference.
Best window size Accuracy
Five User Status
Time Domain Analysis 
Frequency Domain Analysis 
Peak detection algorithm
1. Pair the peaks and lows
2. Filter out the pairs with
small difference
frequency (Hz)






































































Identify the user groups with similar gestures at the same location
using sensors data extracted from smartwatches
Real data: five different gestures





• Generating lag using normal distribution
Real user cases + Synthetic datasets
Different Gesture Detection
Compare user with selected reference
Use a threshold to determine whether the gesture is different
• Smartwatch as client
• Smartphone/Computer as server,
display device
Prototype
• Reference user selection
• Different gesture detection














There are two metrics we are concerned about:
1) Whether we can correctly find the reference per-
son.
2) What is the precision value under different time
window.
Fig. 5: Frequency Domain Analysis on N=50, ↵ = 0,   =
0.2,   = 0.2
Fig.5 shows the simulation result on frequency do-
main, we run the simulation 10 times and take the
average result.
Fig. 6: Frequency Domain Analysis on different datasets
Fig. 6 shows the simulation result on different
datasets.
B. Experiment Setup
Currently we make some assumptions to simplify our
scenario which is listed as follows:
Status Sync Lag Fast Slow Precision Recall
Sync 360 0 0 0 0.986 1
Lag 0 120 0 0 0.857 1
Fast 0 0 60 0 1 1
Slow 5 20 0 35 1 0.583
TABLE I: Confusion Matrix on left dataset
Status Sync Lag Fast Slow Precision Recall
Sync 240 78 40 2 0.872 0.667
Lag 10 93 17 0 0.419 0.775
Fast 11 17 25 8 0.298 0.410
Slow 14 34 2 10 0.5 0.167
TABLE II: Confusion Matrix on push dataset
1. Everyone does the gesture with the same index
Now we choose waving hands from left to right which
results the raw signals collected from the sensors
sinusoid-like waveform. For more complicated gesture,
it may appear in more complex waveform.
2. Periodic movemen t
Which all the gestures of users; activity share the same
gesture index
3. Minimum window size should be larger than the
reference gesture completion time. We may apply differ-
ent time window to analyze our data. But the smallest
time window should be larger than the completion time
of the reference gesture.
We test with five basic cases:
base case(reference): waving hands from right to left for
5 seconds
case1: synchronized
case2: waving hands from right to left with 0.5s lagging
behind
case3: waving hands from right to left with 1 second
lagging behind
case4: waving hands from right to left with the period
T of 4 seconds
case5: waving hands from right to left with the period
T of 6 seconds
Fig. 7 shows the sample output when applying time
domain analysis and frequency domain analysis under
five cases , where a small block represents a time window
and different colors of the block represents different user
status. The figure shows a total length of two minutes
data analysis where the window size is set to be 5
seconds, so for each case, there are 24 time windows to
be analyzed, the precision rate is on the right to indicate
the ratio of the correct identified time windows.
C. Evaluation Metrics
We define the precision value as the ratio of number
of correctly identified windows and the total number of
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